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imm%] mmm, 

IsflES/y IfTE^U 3>^/l/T.-^AJgft«ffrS^U=i>M©^3Efc< 

-© S i Hfgt#©Hfi*MifiKiti:-©G e l^&ft©Mftfti?iI$Jfc£:©4>& 

<fc=b^, , 9 5.%a±-e*6- 
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t 

S©^.35fc<fc*»^-fn^tt, ~-©S i^ftcDHftftJH^Jfcii-^GeM^ 
OT!S/y3->Ji*JPJ«t6XSTtt v — ©S i Hfi:#©Hfi#li«Jt««9 5% 

[H*«7j -©siHftft©H&ft«^Jt^9 5%jeii±*e.&s.^y=i> 

««©— OI©ffi±£llMM&#J***xgi:, 

fffiBS/ y a>s«©ffiffi!i©Mfi!f^ £tmt/ y.3 t sxgt 

l«fH$/ y nyJi^tc^MSr^i-^X^i:, 
-5X8^. 

IcfflB S/ y n > £«ft * & ItflB S/'Ja>|*S *&4b * 3 X3S £ , 
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mmmmmwm&*titc.Mmyv^ymM±\z, yvnytf)iv-v2±MZ 
3y¥)iv-vjAMximmyv3ymzB&?z> 

[0 0 0 1], 
[0 0 0 2] 

MOSFET (Metal Oxide Semiconductor-Field Effect Transistor) *$\Z 
[0 0 0 3] 
[0 0 0 4] 

'■Cm'V H (W- «) / (L- T ox ) } X (V dd -V t ) 2 ] 
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- (1) 

zzx% ' c lMd ttA#S* , efey, v dd i*m^mi±Tfey. w^mosfet 

[0 0 0 5] 

ft^fcfflv^cSftimkiu -£&fcy 2 0-3 0€R£#Stc|Sfre&y. $££ 
[0 0 0 6] 

±mO)&frb. m^ffiV dd $:^<-tSz:^{Cj;oT : fe>. MOSFET 
©IJ&tt&I^L#6^£##fr.5o L*»"U MOSFETOitiiJttiM 
JE©2f||&Cj£#JLTit*t££& (#^:£iiJU :T. Tsuchiya, Oyo Butsuri 66, 
1191 (1997)) , ^m«ft5:%^■t'5i:mMSJ± : &^<•t•5>3i:^i^g : *L<^V^ 

o 

[0 0 0 7] 

±1305$*^, y-Me»K©tt^T 0X .S:#<-t6ClfclC<fcoTt), M 
O S F ET<DHS&ik1tW%Lft&Z.ttf&fr&, LfrL. mtl&mi. 5nm® 

[0 0 0 8] 

OS FET©HWfcfc^L#Sr£#^S 0 LfrU £ ©fcV*$*~ h 

[0 0 0 9] 

±15©^^, A#W*C load &(£^tSc:^tCd;oT*, MOSFE 
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t 0^mt *miLmz>z.t %> „ ±m l t=.m<D a° 7 * - * am & h ic 

[0 0 10] 

MO S F E T©ftf il^S^tSSft lt> SOIift^Sn 

IfcffcRlcJio-T, S/.yn>i|gaS**^|lgTe>tifc«jii:J&oTV>S. 

, S O IIS^M^TMOS FETZMf&LfrM&Kit. »CZ-)i;\^ 

v>TMO S F E T?:Mtsi^i:Mbt, V-x- F l/>f >BS<Z)S^4^ 

%^Cj|^2 : Y. Yamaguchi, et al., IEEE Trans. Electron Devices 40, 179 (19 
.93)) . BP^, SOIiI$:M^SrtlCi^ MOSFET©^lC load 
,fc<£*t6ri:^«.' lot; SO USSfcEv^dfclCj:^ MOSFE 
T©fff»||©l«iJ:IH53WI6 0 
[001 1 ] 

mm^mtL. */v?y&&Miz.&vz>m^fr~)ia>®m%. (mobility) #ft 

±t2>Z.£tfm£2&T^$> 3 : G. Abstreiter, et al., Phys. Rev 

. Lett. 54, 2441 (1985), ##lfciK4 : D. K. Nayak, et al., Appl. Phys. Le 
tt. 62, 2853 (1993)) „ 
[0012] 

fit, i£BfTi£, SSi/.S.iGe#^©^#fltS**«SISgS*lTV^5. £ 
Si/SiGeilomiSlt .S/U3>tSft3S*-tK:, Gefl 
#1 0-301 JM'tfR+HRl 0 0 nm®i/'j3>^7-^^lSS:f 

« U I(ci/U3> ^;i/v- r> i»*g^Jf±ic */ y n >fi||^At « r h ic «fc 

*J,.*5j*SnTV^ (##AD5 5 : K. K. Under, et al., Appl. Phys. Lett. 
70 , 3224 (1997)) „ S it G e &£$Hi§flsODttg *MiTZ> SitGe 
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[0013] 

fafr o T & * IC <£ < -T £ Z. £ IC «fc »J , £/ 'j3.>m-9 A£&Jg © £ 
<S« , T«tt«%'fll3BStlTVV < B (#%35C#6 :E. A. Fitzgerald, et al., A PP 1 
. Phys. Lett. 59, 811 (1991)).. 
[0 0 14] 

Z(D^olZ, SS i/S iGe«BS©4|&#*aS*S:fflV^tf. 5/U3 2/SJ&M 
JCfeWS^^UT^lfS?:|fiI±*rS^i:^-e^Sfc«), MOSFETCi^IS 

[0015] 

£t=.. ffiBTCBU IS i/S iGeO -I*3i©^#ft|S«*5ai3gStlT^S ( 
##£ifi7 : A. R. Powell, et al., Appl. Phys. Lett. 64, 1856 (1994). # 
#£jSK8 : Y. Ishikawa, et al., Appl. Phys. Lett. 75, 983 (1999)) „ IS 
i/SiGeO I.#Ji©^#frS«tt, S/'U 

«&&#$Hfc^K:J:ot, i/U3>^l«^f)PI 

[0 0 16] 

lSi/SiGeOlM©MftISlt M*fcmT©<fce> IC ^Xnfoth 
[0 0 17] 

>^^ : -^AjHM©T®flff©8 5 0 nm©ffi«lc£tt£Ge$R!£S, .J/'J.3 
[0 0 18] 

Mx^;i/^r- 170keV, K-X*3 X 1 0 17 cm _2 T'i^^> 
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&&Af3c 1 3 0 0T3JS*±, 6 . S/U 

[0 0 19] 

[0 0 2 0] 

M*-tfJ?2 15 0 nmfflS i Q g G e Q j <fc »J */ U n ytffr*?- 1) A 

£ tt, ■#ff'T«ittf 6 0 0 nm|«i:*5. 
[0 0 2 1] 

2. 9 bt, IS i/S i Ge O IiI©^iIM$ti§ 0 
[0 0 2 2] 

d^UTtf^tlfc^S i/S iGeOI|iffl^Sim 
lS*fcJfc«!bT»'.«^#S»«* c 6 0%5gSl^±S*l (##£Sfc9 :T. Mizuno, 
et al., IEEE Electron Device Lett. EDL-21 , 230 (2000)) , fc — Jl&MMtf 
1 8%UJ£&l±2nZ> (##£iRl 0 : T. Mizuno, et al., Tech. Dig. Int. E 
lectron. Devices Meet., Washington, 1999, p.934)„ tot, IS i/S iG 

e o i «g©¥##2i« fctt^tui, mos>7> vmftmmoM&z m 

[0 0 2 3] 
[0 0 24] 

tirfeu, mos FETtfmft-tzt. F]/4ynmKmmvr&a-frmifi% 

> ^©I^©yn-fe>vttiJ3TlMitti o oicjKJ:i:JT'±#ts ( 
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##£iRl 1 : S. J. Burden, SEMICONDUCTOR FABTECH, Mar., 2001, 13th Edit 
ion, p. 297) „ ZIODfctfK ' ■^y&lZ&^Tft&t&i? a- 

[0 0 2 5] 

®(Z)h^^^7>f (topography) %^ UMMlUZ&V (DM® 
ZLX. Z(D£??Mt>^ZlZ. fry hztfy h £fo2UZ>mffimKV=L-)lfllk 

[0 0 2 6] 

[0 0 2 7] 

[^iW§mbJ:e>£*<5f&M] 
t>\ MS i/S i Ge O If©CZ 7xA^ilf^ 3f 

[0 0 2 8] 

-JlSfC, S iffi&Omfc^miZ. UmS 0 0KiZ&\,\T. 15 0W/mKiI 
T?fe-5 (##]£iRl 2 : Y. S. Touloukian, et al., Thermophysical Propertie 
s of Matter 2, Thermal Conductivity, Nonmetallic Solids, Plenum (1970)) 
„ Ge|g^©igi$lt M^3 0 OrUCfeVAT, 6 0~7 7W/mKg 

(##£j§tl 3 : M. A. Palmer, et al., Phy. Rev. B 56, 9431 (1997 

')) o isv^ymikmoMfcmmz. urns o okic^t, i. 38g 

g^feS (##£iKl3#M) '.. <BL, ^J3>SftI©lfelll^W-W 
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[0 0 2 9] 

©^HS(8©1 0 0^©llft&5. ^ SO CZtfxA 

1 0 O#<0 l^tC^Sil^^ejtlSo . 
[0 0 3 0] 

if©2^1ilt^5„ SiGe^CDlWH S i g 

£©&£WJ:y®<.fc£fc^jtMi5. ISi/SiGeilOf 

[0 0 3 1] 

Ife, IS i / S i G e O I*a<0¥*fM&fRT* ft, $/ U 3 >|gM©TIC ? 

. Jti£ b fc s o I m%L<DM'& J; y 35 Oh $ < 5 z £ liE e> frX& £ o 

[0 0 3 2] 

SOISS, lSi/SiGe|I©f|ftm iSi 

«tfi<ftotLi^ rom.SOlSS, fSi/SiGeil©fW 
«, ^.S i / S i .G e O IljgC^ftSSC* ttS*iSttS^±U#S 

[0 0 3 3] 
[0 0 3 4] 
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AM £ > ItfSB $/ U n ? AM _t 5 ft £/ U n > Jg £ & M * 

[0 0 3 5] 

5 % j^±^ & & z: & t + s ¥m&&mz ± »; 5tf& $ *i & . 

[0 0 3 6] 
[0 0 3 7] 

' U.3 >Jf i: & WtS o t, if IBS/ U n AJf&tffufB 

©Geflfi#©Hffi<*j|irtJti:CD^fe'<l:%»-*^, 9 5%£LtT&3r,h£# 
[0 0 3 8] 

£. ItfSB i/ U n >>f ;i/V-#Ajg_hic $/ U n >Jf sxgi: U lafB 
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[0 0 3 9] 
[0 0 4 0] 

t>-&z>xnt. mmy^y&m^mmommii^^m^v^ymm^mmit't 

[0 0 4 1] 

)*jfc#9 5%&±©mm#x£^t, $/y=t>M*^'tsx.g^, ures/u 

[0 0 4 2] 

t'fiiifc, «r«s/y-3>is«t«^&t&ffi^y.3>ii*&i»iifti*sxefc, m 
mit2titc.ifcmisv^ymtii±iz. i/vxyjfjw-y&mzBf&tzunt. 
nam yy=iy>fjw=.yjuM±iz.i/vziym z&mtz xntzu u ttrsa ^ u 

n>^v^^AM^^SXg^|fraB^U 3>MS:0^t-SXS©^^< 
feVN-rtt^-eti, -©Si PI&ft©l^&ftffi$i££-©G e H&#©HfirfMH 
#Ufcfc©4>fc< £t>-##9 5%J^±©jg^xS:ffiVAT> IrflB^yn^^vv 
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[0 04 3] 

y n>^;i/V^^A®$:^-t^3:^t>*Bfjfa^'J ~iyMzm$,tz>xn(D'j>te 

[0 0 4 4] 

±iagift&> i/vnymfa-ticyv -iy?)iv-y&m*:B$,tz>x.fe 
ymfc%lzmMmZi$.tb&tiJ:ntZ%L, fata^U n>>F>^-?AJI£7B?$; 

?&j:n&x$mzyvziymzm&?&xn<»$te<t^ 

9 5 %u±(offinjfx £jg^x> atria*/ u n yff^-^o j±mximm*/ u 
m mm & z. t mm t -r § ^^««©^^*^jc j: y *i & 0 

[0 0 4 5] 

mBisV xymm*iz.mmm*®.!!b&tsj:nt. fcrieS/U3>>!f;bv-?A 
t-SXgWttfgae/U n>M^^^^X^©^^< ^%v>Tti^^li, -©S 

m & ^ t & ^ t z m m t -r -s ¥ s m <d m m ic * y s n s . 

[0 04 6] 
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[0 0 4 7] 

_tj£L£<fc?lC, SO IS*, MS i/S i Ge«5t©^l»#lfifi v IS i./ 
S i G e O I «3i©¥#fl;g«T?tt, .tmttSr^^S'ifc^KHfc-aioT^fc 

o 

[0 0 4 8] 

HJf^Cfc^T. 28 Si, 29 Si, 3O Si0e)*>©V^-f4x^(Z)|Sl^^it^. 

70 G e . ?2 Ge. 73 G e , 74 G e X& 76 G e (Do V^-f *l^©Hfi#jfi^Jtfe 

[0 0 4 9] 

a«CDS/--Un>»a», 28 S 29 Si, 30 S i©3aa©Htt»5c*K:J:y 

*fiRs*iTV^. rrr% 28 s Hmmmtf2 &©s i-e&y, 29 s 

#2 90S iT'fey, 30 S i ttJt*ft'#3 O0S 55^JCfcW5 S 10 

MWtil 28 Si^9 2. 2% 29 Si#4. 7% % 30 Si#3. 1 %T* 

fe'J, #iC— ^^oTV\5 (##:£i&Rl 4 :W. S. Capinski et al., Appl. P 
hys. Lett. 71, 2109 (1997)) „ 
[0 0 5 0] 

0 0 KIC&V^, 15 0W/mKggt^6 1 2#M) „ 
[0 0 5 1] 

SJxtfcfU M*tf 28 S i ©HffifMB«it.* 9 9. 8 6%fc^<|8£Lfc*£ 

icfewse/y n>^®^a#^i±, ftotf&&3 o OKicfc^T, 2 3 7W/ 

mK'jglgtJ&S (##^1 5 : T. Ruf, et,al., Solid State Commum. 115, 2 
. 43 (2000)) „ 

[0 0 5 2] 

"i©££#e>, 28 s i©i^^«a^jfc^@At«<^-r§z:i:jc<fcy, 

.3 y (C £ £ 5 8 .% jgg |o| _t U 3 £ S . 

1 3 ffiSE#2 002-30964 72 
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[0 0 5 3] 
[0 0 5 4] 

hp^, mfcmttt, mK&^TmmzHfr&^nn (phonon) t>mn®ftz>& 
m$Kfafr-ozwi£LxfcMt&mmT*$>z> 0 r©£#>, u&fe^iz&^zt^ 

[0 0 5 5] 

r 28 s i(Dm&ikmm&*ii6<mfehfrmi$<Dfrt£t>-f. 29 s i^ 30 s i©K&tt 
&„ 

[0 0 5 6] 

itS^Ge^tt. 70 Ge. 72 Ge, 73 G e , 74 G e , 76 G e <Z) 5 ®il 
©|WIfi#:^tCj:y^$nTVNS 0 £3T% 7O Ge(iIiP7O0Ge, 72 
Gettft4f$t#7 20Ge, 73 G e lifC*Bt# 7 3 © G e 74 GeliSH^7 
40Ge, 76 Ge}j:llP7 4(DGeT^5„ ^$£^6 G e ©|SIft#;#£ 
Jtli, 70 Getf2 0. 5% 72 Ge#2 7. 4%, 73 Ge#7. 8% 74 G e # 
3 6. 5%, 76 Ge#7. 8%T*&*K f?JC-j£ £ & o T IA£„ 
[0 0 5 7] 

z<D&otmw;<DG effi^oimfcmmz. 3 o okic^t, 6 o 

[0 0 5 8] 

Z*UC*fU M^.« 70 Ge©|oI^^it^9 a. 9 9 %{C^Lfe^lCfe 

ttztfjiv-y&ffi&oMfcmmi,*, mx.imm3 o o kic&^t, 1 o ow/ 

[0 0 5 9 ] 
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[0 0 6 0] 
[0 0 6 1] 

^or/ 70 Ge©|^fift#^Jt$:^<^Lfe#-&©*&e,-r. 72 Ge, 73 G 
[0 0 6 2] 

#ffl©*©*&ftffi£L#&fcfc,-^^ 

[0 0 6 3] 
[£r£K£ffi] 

*»W©»l|llfi^*K:J:«**#3S*A^*©il^*tt&Hl^MH2S:M 

stilts. Silt ^Jfi^JB^iS^ft^&^t.WrMH^fe-So 
[0 0 6 4] 

[0 0 6 5] 

■•*^*»C<fc$4*#ft|S*WU £S i/S i Ge#jt©^#^S«tCfeVxT 

, j/ij^filli 4(cfe^§ 28 s i©HfiftjfirtJfc« 5 W<»JfeS"*iTv^-5'ii: 

[0 0 6 6] 

15 miE# 2002-309647 2 
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tffrV x ? 1 ■ 2 #X tr * * S/ *./W*« § *IT ^ -5 . */ U 3 > 9 

A^Il 2©j|B/£tt, #J*.tfS i o.7 Ge 0.3 il * otv ^" 
[0 0 6 7] 

, t/ V U yJfjfr'?- V b&&m 12±{C11 I32 00nmffii/ U n ym&M 1 
4#Xlf**^*;i,jfc£34vtV*5 0 i/ij3>»Hl 4lCfctt6 28 S i ©If & 

M £ SIA'UX V > £ © tt, > U n y.tSM'l' 4 IC £ * * U 7 ©#lft£ £ fa± 2 
[0 0 6 8] 

i/ U U 1 4 ©*ffi©®#&&. {10 0} tftot V^o 

[0 0 6 9] 

MO S FET©^*;b©^|Bj£il^<Z>< 1 1 0>;£ft*>P>< 1 0 0>;fcftK: 
^ * £ , P y * /l/M O S F E T iZ V\ T 1 5 %#Ml&JJt't -5 

£.fc##£$ttTV*S (##^1 6 : G. Ottaviani, et al., Phys. Rev. B12 
, 3318 (1975)) o 
[0 0 7 0] 

fcfc, MOSFET©^*;1/#|hJ&<1 0 0>jjtiL£tZfcmz&. 

^Kilffl^IoM* 5 {ioo} ©.¥*#£*K:i3v\T, *'j'75Xtt7?» 

fK0 11>+4 5° XIK0 11>-4 5° £g8jrt*ltfJ:^„ ZJUCfcU 
, ft^W<l 0 0>»MOS FET^lStSifc^S. 
[0 0 7 1 ] 

2M£&ffcfi£;btt*$:i££«fcoT : b, MOSFET©f¥*^I^Kl 0 0 
> 1 1 h Z £ ifi «T IB T?A £ o 
[0 0 7 2] 

Sfe, ^'JHV^IICWB^S: {1 1 3} t L/T % J; V^ 0 
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[0 0 7 3] 

{100} (D¥mfay*K±izmmLt=.i/vnyMim&v. mm 

MffT'fe5;il^ TDDB (Time Dependent Dielectric Breakdown) & 
K «fc VflmZHT^Z (##^jKl 7 : H-J. Mussig, et.al., Proc. 3rd Int' 1 
Symp. of Advanced Sci. and Tech. of Si Mat., The Jpn Soc. Prom. Sci., 2 
000, p. 374) „ mjj&tf {1 13} ®^#^xA_hlC^bfc5/yn>lftfb 

ft$>fcj]ff.-m%1kifi {l oo} ®^##»>xAj:jc^y3>»ftII=fe^bfc 

{113} ^MT'tt, {100}i 

J/'Ja^lH©!^ {113} £-l*uf. fSffiftoiS vmvios F 

[0 0 7 4] 

yVny^Ml 4tf)®#ft£ {0 11} £ 
[0 0 7 5] 

gfflCDffi^&tf {0 11} ©^ift^x/MCM^tltpft^^MOSFE 

T-eii, it®tf>®#&# {ioo} ©^i#^x^{:M3tifcpft^>MO 

fl 8 :T. Sato, et al. , Phys. Rev. B 4, 1950 (1971)) „ -fBU ^®<Dffi# 

{0 11} ©^ift^xAjCnf^^^MOS F E T b£#£-{C&, 
^ffitf>®#&# {1 0 0} ©^^x/MCnf t^MO S FETJMlfc 

^^jtiebr, m?<D®mmtf2 o%nmi&T*z><, 

[0 0 7 6] 

I&fglC £ o £ £ £ p ? -V * /l/M O S F E T |: tfS * - £ I«J 
±t £ d i: f)\ CMOS EIS?&(Z)ijl^^m £ ft-h t £ ±tllt^ -5 „ 
[0 0 7 7] 

z.<d£o\z, i/v 3>yii 4©i^fis {oi 1} h-tti^ p^*;v 

17 ailE#2 0 0 2- 3 0 9 6 4 7 2 
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[0 0 7 8] 

Z-Oiio K*mfc&MKJ: n t/ V n yWikM 1 4 iz fc'tt § 28 S i © m&fr 

[0 0 7 9] 
[0 0 8 0] 

02 (a) iZ^kt&Ol^ ^'j3>^Iil 0^MIt-5„ 
[0 0 8 1] 

@2 (b) {C^-ti^lC, MZ-iSCVD (Chemical Vapor Deposition 
it&Smmd mK&V. S/Un->»aS«10±lC, JS$ 2.0 0 nm0*/'J 
3>^V-7^il2$:ilf^^i/^;«tS 0 i/ij3>m-7^ 
^11 2 0#g$;{J, WHltS i 0t7 Ge Q ^£.?Z>. S i ©M^X £ LTte> 
M^li^y (SiH 4 ) £M^£ 0 GeOBff^fclTtt, Mx^> 

V> (GeH 4 ) &JflHS„ 3*1 V>-r4xfe|eI^^#^tit^#{C 

[0 0 8 2] 

mz, IH2 (c) JC^t^^iC MA«CVD^{C«t*J, S"j3>^7-9 
AISBJgl 2±tC. 20 0 n,m©>>'j3>ISSI 1 4 & X tf # 3f S/ -V 

18 ffil#2 0 0 2-3.0 9 6 4 7 2 
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S KDmnHXtLTl*. 28 S i©HffiftttJ*lfc#fl;ltf9 9. 9%©^ 
( 28 SiH 4 ) £JSv>s„ £*ucfc y , 28 S i ©|imft«JftJfc#l**tf 
9 9. 9%©S/yn>|gfiM 1 .4#Jgj*Sft*. i/'Ja>gII14ti"j3> 

[0 0 8 3] 

u n >Mnji 1 4 zm&'t&mz.^ v v n >ein 4 o&ma* 

MWt&fctbl^ s i fcfc (H 2 ) £^d>cdM$4#x£ 
£Jgv*£. /Kn>©I^i:tT{t Mx.«yjK5> (B 2 H 6 ) £jgv*S 0 b 

#u ^y.=i>^Mi4©jtffi*it%iw«i*rs3fctt. *ftm<Dft&£W.&m£. 

[0 0 8 4] 
[0 0 8 5] 

tZ> 0 03tt ? *II^MJCj:S^##:*«S!^tWTffi0T*feS„ 01&OT2 
lc^^l||J6^lcj:S^##:S«^0|g^^hl^^©#^M^lctt, 
H-©fiF-&'fe#bTStW&*l»*fctt««iK:i-*. 
[0 0 8 6] 

[0 0 8 7] 

*WI«kS^i«tt, IS i /S i Ge«3i©^»S*.K:fcV>*C. v 
[0 0 8 8] 

m3^^-tJ:e)tC, S/i|3>»I$«10±i:tj:, |§2 00nm©^ij3> 

19 ajfE#2 0 0 2 -3 0 9 6 4 7 2 
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^Wall 2 a(DMf$,lt. 0M.tt S i Q7 G e Qs t. & o T 

& w s s i (D m&fc&&& tmrnt-te^T^z. 

[0 0 8 9] 

riT'^'Jn^^-^^I l 2 a KfettS S i 
& 3*cM £ feWS Si© |s| £ H$ £ t Z> 9& £ M tc §i ^ 1" 3 U n 

y?)l-?-ybs&&Ml 2 alC;i3tt<5 28 S i(Z)|Pf&#Mlt$:^<|8^LTt;j: 
V*. IP*k 5/U a^m-^AMl 2 a{C&VM: 7() Ge £. 2& S x(DW5<D 

[0 0 9 0] 

i/'|3>^l/7iOAMil 2 a_tfCW:. I$2 00nm©i"j3>i|S 
1 4 a#:ni?#^S/-v;W&g£ftT^3 0 ^'J3>MH 4 at^.uni/^ 
7-0^11 2 at©^I)()W^4t4?) ( S/U^^JIl 4 a{Cte*g 

3<mt&VZ>S i<Dm&foft&tt,£mffi£te~>T^£ 0 tyVny'^mi 4 a© 
^@©®#fttt> { 1 0 0} {113} Xtt {011} £&oTVn& 0 

[0 0 9 1] 

^HJg^Mtc <k £ ±$ L fc <k e> ic V n > >f ;V^- ? A^Jf 

1 2 aKfe^S 70 Ge©^M^Jt^9 9. 9%t^<Wt^^X^^tiZ 

[0 0 9 2] 

*mm&Miz xna. v un j*u&jg 1 2 a icfett^G e ©iwi 
^^^^&f&i±-rs^^^T^ 0 tot, *n«ffitcj:oT=fo. mmm 

[0 0 9 3] 
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[0 0 9 4] 
[0 0 9 5] 

04 (b) JCaVt<fce>(C ^Jx-liCVD^Ccfcy, J/'j3^Ifil 
0±(C. ^£ 2 0 0 nmffli/'J 3>^;i/7n^A^iil 2 a £ x tf # 3f 5/ ■¥ ;i/ 
^t5. i/'j3>y;i/7i^A^I12 a©Mii Mxtf S i Q 7 Ge Q 3 

Ge©I^i:Ltlt 70 Ge(Z)|^^j|fl^jt^M^«9 9. 9%© 

tix^^mnomms^^m^o rtucj;^ 70 g e (om&ifcMf&sktfmit 

[0 0 9 6] 

fttc, 04 (c) £^J;e>&c, ix.tJCVDgi:<ty, 
A^Il 2 a±(C, fS20 nnKD^'Jn^i^SJ/'Jn^H 4 
a £xtf ^S/Y^J&Ri-So LTH S i ©l^fttt#£it##CftJ 

[0 0 9 7] 
[0 0 9 8] 

fc^tll 1 Xttl£2 3y6^«Uc££^ 
[0 0 9 9] 

[0 10 0] 
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•t&££*K* ^Un^Ml 4lc£tt3 28 S i©HttflEfirtjfc%*<»jfe'U 
[0 10 1] 

gl 5 (C^-r J: 3 IC, */ U ? ym&£& I 0 ±tC Ii v fg20 0n m© 
-5^11 2 a{CfeW^ 70 Ge(D|Wl^m^Jt^ «*.«9 9. 9%^<|g 

[0102] 

>/f>v'-v 7 AM^Ml 2 alc£tt£ 28 S i©Hfi#«rtifcfclS<»)eUT 5 bJ: 
^. SPfe. J/Ua^71^IIl'2 alC;l3V*T 70 Ge £ 28 S i ©|33#© 

[0 10 3] 

I/}) nytf)\,*sr-Vk>&&m l 2 a_L{c&, Jiszo nm©S/y n>*SM l 

tlT^S. ->y 3>^ a H B Il 4&C;fctf3 28 S i©Hfi#j|S^Jfctt, 

00}, {113} Xtt {0 11} ilftoTV^. 
[0 10 4] 

Ml 2 alCfe^S 70 Ge©|s|fe#«i:b$:i^<ig^-tSi:^i: : btC, i/U3>g 
.Ml 4{C£tt£ 28 S i-©ra&#Ji^JtS:%^<K^UTVxSrfcJcifei{#a* ? 

[0 10 5] 

#3QtoflRK:'j:ft», .J/.'J.3>m-9MSIii.2 alC£tt£ 70 Ge©|!f! 

^^it^il»<^$4xTVASi:i: i bJc > $/y.3>*gM"i 4fc<i3tt£ 28 s i 
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O ■ 

[0 10 6] 

*|li6^JBK:.<I:S^ft*«(Z>^mt:H6«:fflvATj?lWt5. 0 6 
[0107] 

£1\ 0 6 (a) ic^tcfc^ic, J/U3>iia«10?:ffiIt5 o 
[0 10 8] 

&{C, 0 6 (b) iZ^i-koK, W^.tfCVDi56JCj:»Jv 2/U3>|gSS«.l 
0±tcV 152 0 0 nmO*/'j3>^7-9AilI 1 2 a £xif# 

i/Vnytf /iv l 2 a«Djfij«_M:, M;ifc£S i 0 7 Ge y 

£1-£ 0 G.e©Jg«^i:LTtt, 70 Ge©|il&#ffij#Jt#fl;fctf9 9. 9%<Z> 

*lTV^V>S»55fX&fflV^ 0 CHUCfcy, 70 Ge(D|lIfeM^iti^M^ti9 9 

[0 10 9] 

ftC «i«CVD^ICfc»), S/'J 3>^vi^A*giI 1 2 a±C, J?3 
2 0nm©i/'Jn>^il4 S i ©jgfl-jtfX £ I, 

Tit. 28 S i©Hffiftffl^Jt^9 9. 9%©JS»^X&ffiVV5 0 
[01 10] 

[0 111] 

*n mom 4 mmmmiz * s * ©«as*& & b 7 pg 8 & m 

^TliitS. H'7l±, *^^»K:.J:e^##ll«.S:^'rWiifH'r»6. 01 
#S^6 IC^SS 1 75M^3 ||«^{Ci:6^##S«t>^a)|g^&hl^-- 
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[01 12] 
[0 113] 

HS*1 0 a#fflv*£>*iTV*5 D i/yn>m-f^l«l 0 a©«li 
. #J;U£S i Q 7 Ge Q 3 £&oT^6 0 
[0 1 14] 

i/'j 3>m-MMil 0_htCte, 2 0nmi/'j 3>e B H H Il 4 
#x^#*>>^;w£S2*it^6 0 i/'J3>g a B B Ii 4{cii. MHM##A3*i 
TV^ 0 >>Un>^Ml4(Cfc^^ 28 SiCD|eI^TOi:b^ Mx.«9 9. 9 
%£&oTVn£„ ^'j3>^|14 0i®©I^H M;Ltf (100) , { 
1 1 3} XiZ {0 11} £&oT^6 0 
[0 1.1 5] 

;i/^-^A^ H ^«l 0 a£fli^> ^ U 3>^Vl/Vr.-?^Mi 1 0 a±lC 28 

s ^(Dm&Mm&tfm^isv n>^ii 4#^£ftTv^::£K:i&#$: 

[0 116] 

^Ifc^ffiUCcfctitf, ^Sii:bt^y3^;i/T-^^lii 0 a# 
[0 117] 
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[0 118] 

08 (a) iZ^^oiZ. i/U3>^7^^Ifl0.a^I. 
-TS. J/'j3>^l/V-^^MlOa0lJS(i, «^«Si 0i7 Ge 0 y 

[0119] 

tkK, WjUicvDffiicj:*;, S/y a^/uv—tfZJg&Mt'i o a±jc, m 

£ 2 0 nmfiDS/y 3>tSfiMl 4 fcxtf # * S/*/l/J*£?- £<> S i ©IS^ifX it 
LTtt, 28 S i©H&fctoj«Jfc#ll*.tf 9 9. 9%©^/ 2/9 > ( 28 S i H 4 ) 
&Jflv*$. £*iicj:y % 28 S i<Dm&fcffitfCiti$M±&9 9. 9%©i/'Ja^ 
HJg 1 4 tfTf^S tis. y n l 4 £ >> y .u A*gH8« 1 

[0 12 0] 

[0121] 

5 ^ i& 

[0 12 2] 

r-r, *mm&miz&&¥mftmmz^xm9 zm^xmrn-rz. , 

[0 12 3] 
[0 12 4] 

2 5 ffi$E# 200 2- 30964 7 2 
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6tt, I$2OOnm©SiO 2 J;^5l0TfeS o i/ 'J 3 >JSII 1 4 b C 

S/U 3>HMl 4 bfc©#!BlcfeW-§Bftig©«|g^n^T>f^, S IMOX 
[0 12 5] 

^'J3y^li 4b©iffi©IM}i> W*fc£ {10 0} t^Tv>* 0 

[0 12 6] 

#W¥.9 - 2 4 6 5 0 5^&fglC&, S/U 3 >8I|CD<0 1 1 
«0<o i l>m£ftS.^Kl 0-4 5 D ©#^£fc^i:e>icjtey^;b1i:£*ifc 
SOIg##ffi«S*lT'^£. 30<k9^SOIIi$:ffl^H S^om^X 

tSBHC, 4#H¥9 -2 4 6 5 0_5^#jciB«a*ifeItty^*)*^%fflVY*i«, 

[0 12 7] 

i/'j3>fiiiffl®]?fiS {1 13} ^ {0 1 1} 1C^LT%J:^ 0 
[012 8] 

tt£ 28 S i <5D|pI&MMit^9 9. 9 %tmtoT-&<M%.&nX^Z>Z£.K£& 
[0129] 

^mmmmiz^tiu. t/vnyumM 1 4 bic^^s 28 s i 0i^ft«it# 
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[0130] 
[0131] 

l l tcii, > y n >|g.||Jiici3tt5 28 s i ©Hfiftffi^Jt^ 9 2.2 

$nfcSoiiiTii «T©aaicj:y, e>*i&v^#;te> 

[0132] 

CD^ffifJ^^, »X^;i/^- 1 8 0 k e V, K-X#4 X 1 0 17 cm" 2 T, Wt 

mj*y ( 16 o + ) feSAbtt, Tft3>tmm£a>mitisx%®%t¥~z. 1 
3 5 0X5, mm$<Dmmmzfiz>z.£K**)Misb&frmimzBm?z> 

tl 9 : S. Nakashima, et al., J. Electrochem. Soc. 143, 244 (1996)) 0 
[0 13 3] 

13 5 OTCd i/'J n^^aOiiMT^S 1 4 0 0 V KM LXM&T fc^U 
[0134] 

so ias«swv^feA^fx> KjSiaji^/H^cfev^Ttt, (Fun 



2 7 
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y Depleted) lOMOSFET&fflV^fci?), */ U n yffi&MomZ Um®>X& 
<, 5 0 nmJ^T'efe^o lo t, MO S F E Ttf) j&ffr&gtf) |bJ±£®£ 

^ < i, V n <WLfe b S O I g&lcfc v>T tt, , U n >MH 

Jf*fC&H6&^S iI?0lIt±i^Tll<ft5„ f bt, MOSFET& 

^■tsusici o o ovmm<Dmmmtfftt>tiz>t, m^nas ijg^jwmu 

^MXPfe (Stacking Fault) tf&f&Z tlT L £ O „ 
[0135] 

■e#^E tTV^§^i:^#^$ tlTV^-2) (##^Cj^ 2 0 : S. Nakashima, et al., 
Electron. Lett. 26, 1647 (1990)) „ 
[0136] 

m^mmt. mmm^tir=.^mm^mtLx^mt^z.tx&^r=.^ ' *>v 

[0137] 

So tot, ^HJ^JtCJ:*!,^ S/Uzi>M^Ml 4 b{Cfe^S^^$:lHl 

[0 13 8] 

(¥##S«i©iOI#&) 

ifitXMffiWMX*&Z> 0 
[0 13 9] 

*f,.Hio (a) ic^-r j:e>ic, 28 s i (Dm&tkmmtfm7Hf9 9. 9%© 

'J 3 V^SIS 1 8 ft 5„ i © i/ 'J 3 >^ H a B |« 1 8tt, .fcXgKfcV) 
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[0 14 0] 

r^Ctc. 010 (b) fc^-fJ:?lc, »»ft;»xa:CVDStJCJ:y, .2/ya>Hf 

m«i 4 b ©mjic s i o 2 <ty i 6 z&m-tz. 

[0141] 

BIO (c) Izjjkt&oK, i/'J3>jgiJ:y^S$#StlObS:)8 
[0 14 2] 

&fc, ail (a) ic^-t^oic. i/U3>Mif i8t^itiobt 

[0143] 

r^ic. hi i (b) KTjktz?^ m&toln3.X&i£&f&Xv 
s/y-3>|gss«i'8.S:*Rfl:t«. r*i»cj:y, ^'Jnv^iiis^ii 

[0144] 
[0 14 5] 

jBV^TSM!**. 01 2W@1 3tt, «^MlC£3¥##;g«©S^#&S: 
[0 14 6] 

8 Sr^Kft-r s r t tc <fc y % is y sr ;>*§ag# 1 8 * y >y y 1 4 

[0 14 7] 

i-r, s/y -3>igfi£«i 8©^mtc«s»Ri 6^^tsiitTit si 
o (a) Mio (b) sfflv\T±a*Lfc^fti6«(o»a*«fc-Hi»' , e»5 
©t% we****.* (01 2( a ) wmi 2 (b> mm) = 
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[0 14 8] 

mz\ mi 2 (c) KTjktxoK, mmmi 6^vx, i/^^in 

[0149].. 

mz, 013 (a) izm-r&oiz, *svziym&mmi8£.%nMmobt 

[0 15 0] 

ikK. mi3 (b) iz.*-?&oiz, *^-f^>^#AStl^Mii!c2 0^cS^^T 
1 S^^t^ti, 'J 3 >^ B a a lI l 8 J: i/ U 3 ylSI,! 1 4 b M 
^>'J3>^I14bgS$:CMP (Chemical Mechanical Polishing, ft 
[0 15 1] 

9-3>fiIi«l 8i»Jj«Si/U3>|giIl 4 bfc^UT* «fcv>„ 
[0 15 2] 

[0 15 3] 

*t , /*^i6^«lcJ:*^#a5«C■■ , ^v^TH14&Mv^TttW'rs. 
[0 15 4] 

3 0 ffifE#2 0 0 2 - 3 0 9 6 4 7 2 
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[0 15 5] 

m l 4 Ktk? <fc o K> */ U ziyffi&m l 4 b iiiMM l 6.fc©#lBft&1E«lc 
^i«A£ftT^3Mctt> h*MvvtSs*itv>s. 
■Ml 4 b £KMl 1 6 fc.©lsiiBae««i«K:fetf «c©iBKtt, ft&?ia&©gp 

^T*i^.«5X l 0 20 cm" 3 Hi:^oT^5 0 
[0 15 6] 

>^HJIl 4 bffllcc|g^££AbT^5©ti:, ttil'l 6iJ/ij3^iIl 
4 b fc©|MB£#1H«iC;fc-V*T$/y 3>MI14 b fcflnfr.63loSy3|S:»ftl 

[0 1 5 7] 

Jc, S/ y n > jgg £ >> y n £ ©#ffi tc fcfc^tf 5 r £ ifift e> 

^CTWSfc^^tiS. S/y.n>|g,&»©*RBMsWu- S/y 
.»3S*<fcy^#.vxfc«>, *C^y a>ISS±CS/y a>BlftKS:3eiftbfclB-&ic 
tt v s/y 3>8II^'J n>$ftfl&t©iraicfctt6$/y 3>«ft*«K:ia:gi 
olU^4B, 5/ 'J =t ii i/'Jn >Hf m £ ©#Mtc W 6 */ y a > |fc 

fc&flcttffittMtf£&So s/y 3>jeaMfcs/y 3>giftKi:©ists!icfi»ts- 

2/y n>MMffilK;41*S3loSgyiS*li. 1 XI 0 9 ~4 Xl 0 9 dyn/cm 

' 2 S«i:ft»J. ^y3>fes^ts/y3.>ift'ffciii:©i?iBJcfcrts2/y3 

.■>*SaJifllK:^i*S5lo3gy^tt,. ix io" 3 ~4xi 0"%gf£fcs 

SR2 1 :R. J. Jaccodine, et al., J. Appl. Phys. 37 , 2429 (1966), 

i 2 2 : G. Lucovsky, et al. , The Physics and Chemistry of Si0 2 and the S 

i0 2 Interface, edited by C. R. Helms, et al., Plenum Press, NY, 1988, p. 

139) „. 

[0 15 8] 
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^bfel^ot^ |B|#tc^-r^^#^e)ti6 0 i/Uri>^^Ji^^m^ 
[0159] 

^CJ3tt£ */U 3>^Ml 4 b#i|{CCM^&#ALTVN«5 0 Cj^^CD^M^ 

gioRyst^^tsit^TfSs (jg»«ffljR«)"'- ' 

[0160] 

S/'Jn>#ga« l 4 b tfrJCC^Sr^AL/Tfe, 2/ U n^HM 1 4 b IC 
^ 3 *i 5 M 0 S F E T f(Z)I^65#S IZM&W & TkMr* Z. £ It V \ . 
[0 1 6 1] 

fettSi/'J3>MSl 4 b«©fgiIS:|Hlit6c:i:* , et6fcft, S/Un>. 
[0 16 2] 

S2/U3>tS.M.l 4 billC^At-^C©aS?:5 X 1 0 20 c m~ 3 £ Lfe#\ *fi 

*SAtSCtf>ilg«, 5X1 O 20 c m" 3 i:^^ll5%©ttt4^ 0 
[0 16 3] 

ffiiie 1 6 h ij 3 1 4 b t©M«««tfe»$ J/ 'J 3 >^gl 

-tna&^o m&rni 6h2/'y'n>tsa»i 4 b£<Dijt®£#M$icfctf&s/y 

3 2 ffil£# 2002-3096472 
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[0 16 4] 

<fc>;^«b5Zli:^l:^§ 2 3 : H. J. Herzog, et al., J. Electroch 

em.Soc. 131, 2969 (1984)) 0 
[0 1 6 5] 

£ = a jXN G (i =L, V) - (2) 
a L = [1- (R c /R si ) ] XD" 1 - (3) 
a y = [1- (R c /R si ) 3 ] X (3D) _1 --(4) 
Z.ZX\ a i&feJ'ti&Mi&WL (lattice contraction coefficient) T*&*J. N 
c imMt<tlfrCm*<Dm&T&*), R si (iSi©M^fiT^'J, R c l±C 

[0 16 6] 

Si©M^iO. 11 7nm (#^i2 3#I) , C©M^i 
0. 0 7 7 nm (##^2 4 : ffi. Sfc^ft, %3Mm®M. 198 

3, mwimm. p, 324) , wsiigi^i^isxio^cm" 2 ^ ^ (3 

) . ^ (4) tc^A-TSi:, « L , a v &aTtf> 

[0 16 7] 

a L = 6. 84X10 ~ 24 - (5) 
o v = 4. 7 7 X 1 0" 24 ..- (6) 
fjJclc, ^ (2 ) . (5), (6) &;g^> e = l x 1 0~ 3 £&<t. i^)ny 

N c = 1. 4 6 X 1 0 20 ~2. 10Xl0 2 °cm" 3 

[0168] 

£ (2) , (5) , (6) &MV\ £=4XlO" 3 i:j3<t J/'J3> 

g H H 0 i 1 4 biz&tf&5\^vmznmtzt=.&<Dcm*(D^feN c iz. 
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N c =' 5. 8 5 X 1 0 20 ~8. 3 9 X 1 O 20 cm -3 
[0 1 69] 

[0170] 

*V>mig* 1X10 2 °~1X1 0 21 c m~ 3 (Dffim£-tZ>Z£t>mty£%?Lbtl5 

a 

[01 7 1] 

tSllffl 4 btC^A1-^>CM^©^S(i, 1 X 1 O 20 ~l X 1 0 21 cm" 3 lC|5S 
feZftZ>%<DX\t&\<K C®II)()Uxi0 2() cm" 3 J:kJM^ COD^S 

b £ ©ISt0a£f&<fi«JC -W 6 i/ U 3 1 4 b fflj© 51 o 5g »; £ £ % &Sfttt 

f&L#£fcfcT*&£ 0 BP*>, IfiSKl 6t^U3>MH 4 b h©ISt®5£fSffi 
«lc^§i/'Ja>iB^l 4 bfl*£CM*#£A3*iT3*v**i«, fflMU 
6 fc2/U3>»Ml 4 bfc©|!ilBift»MJ«icfe»«$/U3>||fMl 4 bl© 
61 -d §g »J £ & fc 6 ggigfr t S 3 i: # bTIBT* & £ . 

[0 17 2] 

mA+$ Cm* tUX lit, 12 C£M^T*;J;VM^ 13 C ££| V"*T <fc V* 
0 LfrU Xmz&rtZ^CQm&faft&iti*. 9 8. 9'9%fc«»T*V^(# 
#M2 5 :MtfC^.tt, lltm £3JKttttJj|u 1983, p. 15 

60) . #At^C(D|Hl©##^Eifc$:Ucx.T0J / #L^<T : fe)> 12 C<Dm&fo 

[0173] 
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MlMtl 6fcS/'Ja>ISIll 4 b i:©»lBj£«1fi*K:feWSS/y3>3lg 
Mffll 4 b£C«*#£A3*lTVV&fc»* i/'J3>MH 4 blC&W33l 
o*»JMt:a3fdt6ri:««T?S*. *£«6«HiK:J:*itf, U n >*SfiJf l 4 b 

[0174] 

©JcfcwT, Sll^'ja^f 14 bmii 6 i:©#®(cMf & 0 z: 

MOSFET0i»ffii, ^'J3>^I1 4 btiill 6 t<D 

MOS FETtDm^^tt^^lRlit-Srt^T^^^ 
[0 17 5] 

fa±t£^£tf^£6£ttT*&<, i/'J3>MiIl 4 b(C0f&£4x3MOS F 
[0 17 6] 

^CIT'tt* S/U n^HJfl 4 b{c£tt£ 28 S i©HffcflWtt#'*< . 
ig£2*i.fcSC> ig^cfc^T. i/'Jn^iH 4 bfcJfiSIKl 6^©#ffiifi 
flHRtfJciSttSS/y u>«M.i 4 bHtcc«-?'.S:#A'r«*^%«K:ttWbfc 
j/y 1.4 b icfctts s i ©^##^£Jt^»CfilI.«IStlTV^V^. 

It©so iS«tc'fev>T%,. J/yn^iH 4 b £fMMgl 6£(D#ffi&£| 
««»c«'»6 2/y=i>iifM.l 4-b«K:c«^S:#A"r#itt, f'Jn^H 
4 bJC^StlSMOS FETfCDi^ttt?:, H«£|fiU:'*-*.;i £ #«TtBT? 

[0 17 7] 
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mz. *mmjmK*&*m<ti&ii>$mi3m&mi 5001 ezH^xm 

[0178] 

015 (a) iCgVtJ:^ 28 Si0HftftMAmii9 9. 9%<D 
i>"j3^iifil8S:ffltt5. 
[0179] 

#;{c, 015 (b) JCai*J:-Mc> 4*y&xmzi:V\ i/'Jn^Iiii 

[0 18 0] 

ftic, 015 (c) ic^t<fc?ic> Mft&X&cvD&tciy, S/-ya>H 
<££«1 8©.*lf{CS i0 2 J:t)tSI&iKl 6 
[0181] 

ftld, 01 6 (a) IC^^IC, JfiSJKl 6 S"J3>mSl8 
[0182] 

mz. 016 (b) ic^*<fce>ic, i/'l3>MiIi8i:^iSiGbi: 

[0 18 3] 

fcfc, 01 6 (c) C^-tJ:e>{c> »WStK:J:y, **>f*>^#A-atifc« 

S*l.8 &*|gfl;bT^«S/y 3>*£SJil 4«2tiS.' 
[0184] 
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[0 18 5] 

mz, *mmBMiz&z¥mftmM(Dm&*m(DmmM ge-cdi) &017& 

[0 18 6] 

^mn(DiyVnyU^Sm2 2±{c. 28 S iomsLibmmtfMjL&Q 9. 9%© 
THWmmi 0 b ftfr^ZZtiZ £*h SOim$lZ:m&?Z>Z.tiz£& 
[0 18 7] 

*f, 017 (a) EaVrJ^lC, |SI^#^jtWJ^$tlT^^^V^^iS0^/ 
U3>^^tS^2 2 
[0 18 8] 

017 (b) tC^-r<fcaifC, Mx.«CVD^lCj:y, 28 S i,CDH.tt#» 
9 %©*/U U.yf&StM 1 4 c %3Ltr^.^rS/^^/jsft^1-& 0 S/U=I> 
«II14c®)?Stt, Mitf5 0 0 nmi:n= Slft^fcLTtt, 28 SiCD 
W&ftilft/£JttfM*tf 9 9. 9%©MM#*£Mv^ 0 -JUCJ;^ 28 S i (DM 
&M^MM^«9 9. 9%0i/'j3>^ a I14cM$W o 
[0189] 

&tc> 017 (c) JCaVrj^'lc, -f#>£A&lcj:y, i"J3^if 14 

c<Dmw3&®m®izcm*zmAtz> 0 z®m. 'i/vnym&mi 4 coaise. 

Mi(:fci^c©il^ Milf 5 X 1 0 20 c m" 3 i: ^§ J: 9 i:t * fe, 

* tc{£ < 6 <fc 'K;Stt£t 6 o 
[0 19 0] 

017 (d) izmt&o\z> mz-ttmmitmz&y* t/v n>m&Mi 
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[0 19 1] 

B18 (a) iZ^t^oiZ, mmmi 6£^LT, PVuyffi&Ml 4 

mz. ikmj*y*mx-*% 0 fcrnj *ytfmA2&tc.m®2 o&, 

[0 19 2] 

friz. Ml 8 (b) iZBt&OlZ. ^U3>M1^2 2i:^lil 0bt 
[0193] 

mz. mi s (c> izmt^DK. mmmic^i). ^y^mA^nr^m 

i2 0(C^ti/'Jn>^Il 4 c £#gttS„ 
[0 1 9 4] 

[0 19 5] 

ZICDJ:?^ |HIfe##^Jt^0r#$4^Tv^^v^MS(Z)^/U n>^HS«2 2± 
28 S i©H^?i^»JA«9 9. 9%(7)e/y n>M^Jfl 4 c £7£$U 
^S/UnvMUjgl 4 c Sr«e^l 6 5:^lTitiSl 0 b iclfcy £*rfr£ 
3£{cj:*J, SOI 36^ £ SOt 1/ T & i v^„ 
[0 1 9 6] 
(£J*«"(*©2)') 
ftlC *HiS^^J:^^#^S«©^^©»M '(*.© 2) &H1 9 & 

[0 1 9 7] 

Ml 8MfcCM^£#At33£Ki&#m#&6o 
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[0 19 8] 

t-f. 28 s iom&ftmm&mx&Q 9. 9%©i/'j^gii«i s©^® 

&C. S i 0 2 Jc«3ilfeiiJgl 6£^-t6Xi|§i;T&. 010 (a)&tf01 

o (b) ^m^x±^Lr^mi^mu(Dmm-jjmtmmx^^(Dx% mmz^m 

?Z> (01 9 (a) Ml 9 (b) #$0 „ . 
[0 19 9] 

^ic;®19 (c) ICarTJ^fC, -f^>aA^fC«fcU, »116^lt 
, .5/ U n l 8 iiNpK 1 6 £ <DRmi&mMGKt$V& V U n 

«1 8«J|CCBAtS. iitf5X10 2 °cm" 3 i:n„ 
*/ U 3 1 8 £jKME 1 6 £ ©IMS** &S/D3 1 8 ©ftflJlC ■ 

[0 2 0 0] 

£©ffe©Xgfct, Hi 6 (a) M016 (c) &fflv^T_hj*Ufc4 £ #ttS« 
[0 2 0 1] 
[0 2 0 2] 

3©J;e>lC, 28 S i©H<£#»S*^^9 9. 9%CDS/y.a>«ffiS«l 8 

m*zmA-tz>&o^Lx&&)<\ 

[0 2 0 3] 

(mmm c-e©3) ) 

*H«ffi{C<J:§^#^S^©^^©»« (*©3) 8:0 2 OS: 
ffl^T»S. H20tt, *^«tcj:-s^#ft^«©«!5g^S:.a-rxSWr i 

[0 2 0 4] 

*S^«K:<fc*^fr"S«©SS5i^tt, S i©Hffi#»«3^«lia*iTV^ 
>*8fM.i 4 c fej&au Hici/U a>igM.i 4 ctKiftMli 6 trpfohtz. 

3 9 ffiffi4#2 0 0 2 - 3 0 9 6 4 7 2 
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Bill 6ZftLXi/VnyM&Ml 4 cKCm**mX?&Z£K3L& 
[0 2 0 5] 

£?. l^^#^E^b^#^cM^4^Tv^^v^^i^i/U^>M^S*2 2_hfc 

. 28 s ivm&ikmm&tfQ 9. 9%0i/'j3>^i^iif^j/fMit 
siit-eii gi7 (a) W01 7 (b) Km^^m&mm&w&ii&tm 

MX&2><DT*mWZ'£ti&-?Z> (02 0 (a) &tf02 0. (b) #'&) . 
[0 2 0 6] 

mz^ 020 (c) tc^^-MC M^tfMft&KiU, i/VnyU&Mi 
4 c<Z)^®lCS i0 2 J:^SK5iIl 6*&mtZ> 0 
[0 2 0 7] 

7&£, 02 0 (d) lC^-tJ;e>lC, j*y&AmK£V. BUB: 1 6£^UT 
, S/iJ n>MHJgl 4 chlfeill 6t©#Maffi^fI^JC^^-S^U3>^M 
1 4 cflJ{cCMH^#A^6„ i/'Jn^lHcMlieiO!) 

i/'j3>MH4 cii^Jli 6 t(DRmfr*>yV ayffi^M l 4 c<z> 

[0 2 0 8] 

Z<D&(DJ:ni*. 018 (a) M018 (c) ^T_hi$ 
[0209] 

rut, *%mnz£z>¥mftmmmm2tiz> 0 

[0,2 10] 

rcDi^ic, s i ®m&fommt>mffl2nT^te^yv ^yffi&mM2 2±iz 

> 28 S i(D|lI^^^M^«9 9. 9%©^J3>0M14 cS:MU J? 
tc$/yn>M^Mi 4 c±ic^H 6£^L£&?\ IBiMKi 6£^LT$/ 

[0211] 

(*©4) ) 
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mz. *mmmnK£&¥m#&ft<Dmm-%&to&j&m (.-£©4) zbzir 

0FH2 2S:fljV\TttW+*.-.H2 1^0 2 2 tt, #£^«Kl<k *¥##£«© 

jB36;£&&**XSWffiH^&*. 
[0 2 12] 

, i/V uyffimm&l 8 J:y^>U3>MIl 4 b Zfc&,Lfr&T\ i/'J3 
>M^H 4 b£HMEi 6h©»lS5e^1S«lCfcttS2/U3>*gMl4 bfl 

[0 2 13] 

* ? , 28 s i © ^eftiim « 9 9 . 9 % © >> U 3 1 8 ©m® 

K, S i 0 2 J:yi§|fiill 6 SMtSItttii, 010 (a) 1 
o. (b) *Mvxt±^Lfe^##3S«©5S56*i5fehH«Tft-5©-e., 3H8&#* . 

t« (H.2 1.(a)ltfB2 1. (b).#i). 
[0 2 14] 

*C'H?i .(c) S/'J3>igilSi 8££J««i o b t 

ltt.iKl6^lt«l»J^S. 
[0215] 

[0 2 16] 

IkK, M22 (b) tC^-t<fce>lC, -f #>&A&tCJ: »J, i"J.3^|I14 

Al-£o C©«£t±, MxJi5X 1 0 20 cm" 3 i:t5. 2/U3>tlftJii 
4 b hiili 6i:©#®^e>i/y n^ili 4 b©ft»i:iSi*oT, C©i 

[0 2 17] 

[0 2 18] 

4 1 ffiSE# 20 0 2- 30 96472 
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j&SS/U nv^HJil 4bWUctt% >>y nym&M i 4 bfclftJiBSi 6 

[0 2 19] 

(^0)5) ) 

**«ffilCj;S^^a«(7)^^©»M (-£©5) 5:02 3$: 

®0-£&3„ 

[0 2 2 0] 

V^U 3>Mil|g«2 2_hfC, 28 S i ^^MfiKit^^iyUnv^M i 4 
6 is V n yft&M i 4 c ft tc CM^ zmx? 6 z t tcaEft#W& 3 „ 

[0 2 2 1] 

^'Jn>MH4 c©gIi:Si0 2 j:^s|filll 6$:WS 
X@£T'&, 02 0 (a) BM02O (c) £^T±3$Lfc¥##:S«©i^ 

[0 2 2 2] 

#t£ r 02 3 (a) KBt £ D > <; 3 >*gIrS1£ 2 2 lOb i: 

£> $fi^l 6Mi"J3>|5^I14 c^bti»J^t5 0 
[0 2 2 3] 

*ic, 02 3 (b) Km-t&oK. mmm\ixximmm^v^y^K^^, 

[0 2 2 4] 

, 023 (c) Krt?&o\z, <<*y&Amtz£*). J/'Jn>fifiI14 

4 2 ffiIE4#2 0 0 2 - 3 0 9 6 4 7 2 
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4 ctmmmi e t<D^m^^^v ay^^M 1 4 cmm^m^x. comm 

#tit « IC<£ < & 3 J: e» tcfg^t 6 4 
[0 2 2 5] 

re>bT. *J^«K:J:$^*S«'*i«»3it3n<B.. 
[0 2 2 6] 

Ml4 : c&^S«10b±KUftSJfil 6^LTWf»J^*>«fclfe^, i/'Jn. 
>^^b« 1 4 b £ffi£|g 1 6 fc©#|gaa^ig«K:feWS >>U 3 14 bi 

[0 2 2 7] 
ES7JBIBM] 

*^©^7HS6^ffi{cj:S4 i «ft*«?>^©^^$:H2 4 6 
&)Bvvt8fc8-r*. @2 4li, ^||^»K:j:«^*il**^'tllrlSHT?*S- 

[0 2 2 8] 

--(¥*££«)' 

[0 2 2 9] 

#£*^*K: J: iS i/S i GeOiiI©^lIiCfe 

[0 2 3 0] 

M2 4(C5t-rj:e) tC, ;>'J3>^I«1 0 b±lC&, S i O^tJ^l 
0 1 4 d iCfcttS S i ©Hfltf*#ftjfcH:, ^RtCfctt-* S i ©|Bf 

[0 2 3 1] 
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T^S. J/ 'J 3 AiKH 1 2 b 0j?g It ^«2 0 0nmt*o 

MM 1 2 b ©TBIfC M5Ge ©«Stt#J>t tt 0%t^tfc^ 2/ U 3 

jjf 1 2'b fcS/y a>*gfijg l 4 d J:K:xtf***/*;i/jft^&fcfcfcic. -^Un 

h 0 S/U 3>^;w--)^l 1 2 bKlfcttS S i. Ge(D|f3&ft#& 

Jfctt. ^te^SSi, Ge©|im###Jfc£'if&^L<fcoT^&.' 
[0 2 3 2] 

i/'j3>m-9Affil 2 b±lCli, H^.tfJ5t«2 OnmCDS/U 
fill 4 e^XfcT*^2/ir^/J«SanTV\$.. i/'j3>^ll 4 e{Cfctt6 28 

s i 9 9 . 9 & o x v^o u a yffrv-yi* ' 

VUCH&SfctfK S/U 4 eKttl§SIi#*A$*lTV*<&. 

[0 2 3 3] 

is y n >|gfiJi l 4 e ©^ffiflfefrfttt, «A«{1.0 0}, {113} Xli 
{0 1 1} fcfcoTV^. 
[0 2 3 4] 

' *£l6fc»*Cj:6W#a£«tt; JUftb-fc^C, |Si/SiGeOIiI 
0¥##S«tCfcV*T, S/U 3>ISfiH 14 e lc£tt3 28 S i ©HffitffcifijSJttf" 

[0 2.3 5] 

3£>J:e>&, IS i / S i G e O I |I©f #l«Tfeo 1 1), ^'J3>I5 



4 4 
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[0 2 3 6] 
[0 2 3 7] 

02 5 (a) ICaVfJ:-^ IPffift#&jt««^tCi6!l»StlTVxfeV%£/y 
[0 2 3 8] 

025 (b) jc^-tJ:e)tc:, iMiXttcvD^aUv 
2©^®{cs i o 2 «fc»;^^$e^jii 6 

[0 2 3 9], 

*fe v H2 5 (c) . tcaVti^K:, Hffi##ftifc*i«1#ic«firi5tiTv^3&v^aff.' 

[0 24 0] 

'«CC; »«|16^LT, ^U3>»fi3S«2 2«i#3l*l-o'Vi:..S:«f»; 
[0 2 4 1] 

#CC 02 6 (a) (C^-tcfc^C, ii^lXSftf 7 f > ^*IC J: 
[0 2 4 2] 

#tfc, 02 6 (b) Cat** J: 3 K:, MAtfC VD&tc J: »J, y n >y 
■*>AtSS»l 2 b&xtf^^.J/-V^/Jtrs^'rs. RffctfXfc.UTtt, Si, Ge© 

,iJgl 2 bCDj?3&, Mitf2 00nmtt6 o i/'JavmifAfilil 

4 5 mM# 2002-3 0 96472 
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WJ^«0%hb, i/'j3>^7-^gil 2b©±I«:feij§Ge 
[0 2 4 3] 

02 6 ( c ) JCat1"<fce)C; W^tfCVD&lCjcU, J/'j3>^7r 
^MHJH 2 b±(C v mZ-iimZZ'O nm©i/ij3>Ol 4 e & xfcT* * 
$/*;i>ffc£*<& : . mmiSXtLXlZ, 2 - 8 S i©Bfte#Jfi*Jt^#liLtf9 9. 9% 
&/S ^3. rtiJc<k»;, 28 S i ©H&ftj|fl(Rlt^«^.«9 9. 9%© 
5"J3>«IIJ 4 etfJgJJSHS. J/iJn^m-f^SIl 2 b<Z)^ 

[0 2 4 4] 
[0 2 4 5] 

■*»ffl©^8^»^*K:,fcS^##S«ftt)f*©3S5i*«SS:H2 7MB2 8 

[0 2 4 6] 
[0 2 4 7] 

i/S i GeO Itt&®¥&ft£££;iS . 

[0 2 4 8] 

- 1 
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mi 4 .d^jssntws, 

[0 2^4 9] 

i"j3^Hl 4 d±{C(i, i/ij 3>^7-^AiIl l 2 ctfT^Stl 
TV*S. */U 2 c£fctt& 70 Ge©|ii|ft#ifij£Jfcfck 

fro lc*£ < <fc e> feigns tiT M£„ i/'jn ytffr-v-pl&tikM i 

2 c ©TSjfitSJCfe W 5Ge ©$§g»M*. « 0 % £ & o T V , S/ U n >>f ;p V 
[0 2 5 0] 

hUB l 4 f tfxtr* *^/Wfc£3*i*t;.v**- ■*/ y n >M^tM l 4 f tcte, 

[0 2 5 1] 

i0<k9t, lSi/SiGeOIil©fiftiS{Cfc^t, i/yzi>^> 
?- V A*££Jg 12c ic£tt3 70 G e ©Htffcil^Jfc fctCck o 

[0 2 5 2] 

28lt *^J6^MlC*S^^S«©|g^^^^«g»TffiST**S.. 
[0 2 5 3] 

£f\ iiMlXI«fi9i>yf>^{:J:'J, f/y a>ISS&K2 2 **MK 
ftLTS/y 3>ISSS«2 2 -J:yrt«2/y 4 d & 

.ttrB2 5 (a)>M®26 (a) ca%t*#fti|«©'»3i*i6i:H« , e»«0 
T*SMIS#lfrr* (02 8 (a) &M) o 
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[0 2 5 4] 

ftic, 02 8 (b) KBt&oiz, m*.&cvD&K&y*. */})ny>ffr^=, 

Wfft#««««ll^tf9 9. 9%©M^#X£M^£o S i©M$MfX£:GTk):, 

-fAMU 2 c©JM5tt, '#!;*. fcf 2 0 0 n.miltS, : J/ij3>^W 
^11 2 cJCfcttSGefcilfij&li. TlB«**&±lirllK:^oT»^IC*^< 
fcSJ:^ S/'J3.>^7-9^|I 1 2 cCTIftlfcfcfcttSG 

e©^mtM;U£0%i:U i/V3>^7-f«Il 2 c©±M£lc;fe 
tt3Ge©jgg&M/ttf 3 0%£t£, 
[0 2 5 5] 

' #ic, 02 8 (c) ic^-TJ:-pic. Mx.«CVD^CJ;*;> ^y3>m- 
fA^ill 2 c±tC, M^.«^$2 On-m©J/.l)a>JgIIl 4 f fcxif* * 

[0 2 5 6] 
[0 2 5 7] 

9 mmrnvL*. ©s^&&0 2 9 M30 

[0 2 5 8] 

*%m&mKi:z>¥mfomm*. isi/sice 0 i#jg©¥##gSKfc 

lr>T, ^'Ja^V-WISIIl 2 d{Cfe^§ 28 S i £ 70 Ge©M#©|Wl& 
fttt«JfcS:lS<W€1'* £ t fetC, . */ U 3'>*§AJi 14 eiZ&VZ> 28 S i(Dm& 

4 8 H4IiRI# 2 0 0 2-3 0 9 64 7 2 
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[0 2 5 9] 

B2 9£jaVt«fce>£, 0b±iCi«il 6%^LT2/U3>|gfi 

Jfl 4 d#Jg/«3*lTV*5. 5/ U 3>J£M 14 dtCfcttSS i©H®fr#^Jt- 

[0 2 6 0] 

^ D 3 l 4 d ±lcii, I) n >^7->?^MM 1 2 d tfxtr* * 

Ml 2 d{Cfe^S 70 Ge(D|lI^#:«Jt^ «*.«9-9-. 9%lC^$tlT^S 

o 

[0 2 6 1] 

S/*/l/JfcRS*lTV\<5. i/'Jn^I 1 4 e Klfctt« 28 S i ®|i|&ftffijftJ£tt 

, w^.«9 9.- 9%icfa^3n*rv^5. 

[0 2 6 2] 

Ml 2 d(cfe^s 28 s i.i: 70 Ge(Z)^(D|BI^iffl^l^:^<|g^$^lTv^-g,i: 
[0 2 6 3] 

*MM&mK£Mf, i/'j3>m-^ISfBl l 2 dtcfctt<5 28 S i £ 70 

£5„ #oT, Jitltf; <fc»J!»*»lCiS[|»b#S^S i/S iGe 

[0 2 6 4] 
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[0 2 6 5] 

. 025 (a)M@2 6 (a) C-^^#*il«©j8at*«S.tH||iT**«fiD^ 

.awfe^'tt-r* (03 o (a) #$o . 

[0 2 6 6] 

03 0 (b) tCg^T iitfCVDSlCiU. i/'j3>^7- 

•)Aiiil 2 d^lt^^ri/^MfitSo GeOM^tlt, 70 G e © 
Hffc#«K^«^tfi9 9. 9%©EW#;*&JBv*s. ffc, S iOfflWXtL 
T, 28 S l©ig^ffl^Jt^M^«9 9. 9%©M£btf*£M^S«, i/'Jn^ 
;i/V^9<M£igJgl 2 dCD^Stt, fl^iZOOnmW. J/'j3>^7- 
Will 2 dlCfcttSGe©jjg$&, Tffifffilfr e> J:WI left fro T IC* 

SGe0lStt^«O%i:U 5"j3>^l/7--)A^Il 2 c©_hffii£$ 
tC^tfSGe©^ 3 0%^1-§ o 
[0 2 6 7] 

@3 0 (c) iCaVTJ^K:, M^.tfCVD^lC<fc»J, J/'J3>^7- 
2 ciilC, 3 2 0 hm©S/U-3>ttfijil 4 e&Xfcr** 

. S/'Y^rtSrS. M^XilLTli. 28 S i©Hfi#JH«lfc^«iLtf9 9. 9% 

[0 2 6 8] 

[ 0 2 '6 9 ] 
C» 1 0 

i 

2M&IJ!©&1 0.^^j«Jcj:S^ft:S«^tJt*©a[|3i^«:H3 1 75MH.3 

-gi i 3 o jc^tm 1 9 mmmmt 



5 0 
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[0 2 7 0] 
[0.2 7 1] 

*mMmm&2>¥Mftmmz. isi/s iGeoiii©miii:fc^ 

X\ Ml 6a#SIMOX (Separation by IMplanted OXygen) miZ&V& 
[0 2 7 2] 

03 iic^t-j:e>&c, m&ik&&&mmztiT^&^mi$;(D>/v nym&& 

V f&ZlLWmM 1 0 S i 0 2 &*)m&MMmi 6 a *lTV>£ 

□ ffi&B 16a(i $f$g* 10b (Dmmfr t>MZ.l£ 1 5 0 n m<h&2<D&ftK. 

[0 2 7 3] 
[0 2 7 4] 

Ml 2 e*^«3*lT^6„ i/'j3>^?^^A^al 1 2 e{C&tt£ 28 S i 

1 2 e lCfctt&G e©N&ft#ftlfck, ^iCfeWSG e 0^$L{frfcfelttMM 
lCfcoT^£„ i/'J 1 2 e CfcWSG e T® 

^ A^nji i 2 e (Drmmmiz fcWGe ©fc&ttflf* # o % t & o r y 

, */!)n>^7-^i|l 2 e<D±®jfi$fC;jStt3Ge ©JgffittMAtf3 
0%£:fcoT^So 
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[0 2 7 5] 

S ■ iCDHfiftjfiiajtB:, «ia9 9. 9%£&oTV%£„ 5/ U 3>l§SJg'l 4 e 
[0 2 7 6] 

©¥£tt£«JCfc^T\ USUI 6 a#S IMOXtSiCj:»;#J*3ftTV*<&z:fc 
6. 

[0 2 7 7] 

^(D^oizmmmi 6 a$:SIMOX^Cj:^^imT-feoTt), >U 
3^7-^^11.2 e^i/'j3^IJgl 4 e{C;i3tt.5 28 S i ©E&ft 

>ISMl 4 e»ci3tt$^Wfclij£i-*£fc#T*£*. j^ot, #H»Sl 
[0 2 7 8] 

03 2WM3 314, *Mt»»KlA.6*#*aS«©»3t*iSS;a%'rx 
[0 2 7 9] 

03 2 (a) KLaVTJ^IC,- |W|^#^Jt^M$4lT^^V^S©S/ 
[0 2 8 0] 

r^tC 03 2 (b) 'IC^tJ:^^ Affile, >r#>&A&tc<fcy, 

fl/.f-fel8 0ke.V,fcU' R-XS&4 X 1 0 17 cm" 2 i:tl>. 0*, ^H-f 
#>##A£*l£1I^2 4l4, 6A£My*Tj*£*lTV*£. 
[0 2 8 1 ] 

5 2 miE# 2 0 02-3 096472 



#2 0 02-192133 



mz, 032 (c) c^-rj:^^, 7fr$y#x£mm%xtt:istimm% t $ 

«24 tCS i 0 2 £»Jft£tt*Rl 6 a#Jg/*S4l-&. -ffifMl 6 alC 

J:U, -S/'J 3>tSMl 4 a#£#g«l 0 bfr e>IST.e>*l£„ £fc> 

[0 2 8 2] 

#ClC v gf3 3 (a) {C^-TJ:e»lC, 2/U 3.>ISM 1 4 a^if©2/y a>ftft 
[0 2 8 3] 

Z. 3 It, S IMOXSlCt'JfiSill 6 a^IfejiinfcSO Iifil 0 c 
[0 2 8 4] 

#cjc. 03 3 (b) {c^fct^ic, Affile, M^licvD^Jcty, i/Un> < 

, 28 Si ©H&fMHJ*Jfc##|;ttf 9 9. 9%-©«»^fc«VV6 11 • Geffi 
Mx.«2 0 0 nmht^. J/'J 3>^7- l ?A^ltMlCfe('tSG e ©l^it 
[0 2 8 5] 

3 (c) IZm-t&^lZ. HittfCVDJfeKlJ:*;, 
fA^H 2 e_hlC. M*.tfJ?£2 0nm©i/ij3>Mlil 4 e fcxt?#3f 

©ISi*W*fcJ8V*.&. £*WCJ:»J, 28 S i <Dm&ikMf&&tfMjL\f9 9 . 9 %<D 

5 3 ffi lE # 2 0 0 2-3 0 9 6 4 7 2 



#2002-192133 



[0 2 8 6] 

[0 2 8 7] 

(«W (*© 1 ) ) 

*JC, *^^*tiS^#**©iS3i*i56©|IEm'«( (*© l ) 5:03 4 & 
[0 2 8 8] 

xtf*«Ml 2 efttfS/U U^ISBMl 4 e S IMOX&lC 

£«#*1£1 2 b*KHfi«Rl .6 aSf «tSItKiift#a««3&S. 
[0 2 8 9] 

£1% 03 4 (a) ^-tcbexc, Hfi##«Jt««ffiI«rStlTV'^^ji«(Z)S/ 
[0 2 9 0] 

fclC, 03 3 (b) S: ffl V ^ T _hi*- U ^^'^^fii^t tK* 2l mr«l(C L, 

T, $iSI10 b±Ki/V^ytf)lV-y2±ffiMiMl 2 e &xfcT#*^;w£ 

.g-rs (034 (b) #m) . 

[0 2 9 1 ] 

fclc, 03 3 (c) %fflv%r±j*Lfc4 E #ft|6«&Of*<9»»*ttfcH*K:i/ 

X> J/'J3>^TP^ISIJ|1 2 e±lC>>U 3>Sg^Ml 4 e £x 
■WW&RtS (03 4 (c) #fig) . 
[0 2 9 2] 

#C(C, 03 5 (a) tCatf ±m£.. 4?t>&Amfc&*). i/Vnyffi 
Ml 4 ?X0tJ/y3>m-fA«lil 2 e$:^lt, 1 0 b 

4 0 OnmllOf^C, gfc«>f Z&A? £<fc ^Kt -5. -f * >£Af&#tt 
, JRH »i*^-^18 0keVtU P-Xifc4X10 17 c.m" 2 ^ 



£&IE4$2 0 0 2- 30 9 6472 



#20 0 2-192133 



[0 2 9 3] 

03 5 (b) Tfr.3y%Xtm&1S7>£&$ti#m&t¥ 
T% 13.5 0TC v .5«p|aiDH^'3ISff-5 o ^tltCiU, SHi5>f *>#&A§*lfc 
M^2 4 ICS i0 2 <fcy^S.j|ftg|gl 6 a«$*l§ 5 ttc. i/'J3^II 
1 2 e±|C, i/'>3>M2 8tf7&£3*l5i 
[0 2 9 4] 

ftlC, 03 5 ( c) C^-ri-SiK:, S/'J^gill 2 e±£jgj£a*lfc$/U ' 
[0 2 9 5] 
[0 2 9 6] 

4 e fcjgJfcUfcftT?; S I MO XffitC «fc »J £f#g« 1 O b 
Ml 6 a £*I&&AX&J:V\ 
[0 2 9 7] 
(»M (*©2) ) 1 
fttC *Hj6i^m^J:§^#^»«0^ig^(D»M (f©2) £03 6& 
tf03 7 fctt^TSMrrS. 03 6^03 7 

[0 2 9 8] 

-f^iI12 eSMLfctt% S IMOX^JC«fcy^fipS«'l 0bcfUC$fi 
1IK 1 6 b ^Ifeji^ J/'J n^V-^Aiii 1 2 e JitCS/'J 3 

[0 2 9 9] 

£T> 03 6 (a) £aVt«fce>lC m&ft&&&WMmZtlX*>k^M.ijZ®i/ 
[0 3 0 0] 



5 5 
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&jc, 033 (b) zm^T±mLt=.¥mfcmfc<Dmmij&£.mmK.LT. y 

'j 3>/f;i/Y-^B H 9 H 2 e ZBfc-tZ MS 6 (b) #flg) o 
[0 3 0 1] 

#ClC, 03 6 (c) (C^-tJ;e){C, ±mz, 4*y&Amc&V. t/Vny'tf 
)V?-V2±U&Ml2e$:ftLX, 1 0 b xpizmMH *y fciiA^Sc 

«> U 1 2 e 4 0 0 n ml 

mommiz. mmj*y*&A?z>£oiz?z> 0 jjty&x&mt. #i*«> n 

Ix*;i/?-?:l 8 0k eVi:U K-Xi^i^4 XI 0 17 cm" 2 m D 
[0 3 0 2] 

r^ctc, 037 (a) \zmt&oiz, r;nf>^x^^x^$:-t^#a^ 

x% 135 o*c, smmom&mwjo* 'snic^y,. mmj*yft&Aztit=. 

TOil 0 b©^|5[:S i 0 2< J:^S$l5il l 6 aM$tl?>o £ fc, S/ 

y ■3>m^ i )A^H 2 e^ic, ^Un>^big3 o#^$£;tx£V 

[0 3 0 3] 

#CIC, 03 7 (b) tC^Vt^-MC, i/Un>^>T-^^l5B^jil 2 e±{C^ 
fi£3*l£e/y =f>^ffc|g3 0 
[0 3 0 4] 

&tc, 03 3 (c) S:fflv^T±^l,fe^#^S»tf J e©l?^^*i:^{cL 
T, 5/ U a ytftov^V Ai^HM l 2 e _htc, */ »J n l 4 e £xt? # * 

i/tMfitS (H3 7 (c)#)|) 0 
[0 3 0 5] 

[0 3 0 6] 

I^J:^, £#&Kl 0 b±izyV lytffyT-Vkm&M 1 2 e Sr^L 
S IMOX^lC^U^S^l 0 b^tC^J^l 6 a^il^^ Zl® 
2/U 3^^-^M^Jil 2 e±{CS/U 3>M!ISl 4 e fcT^bTt 

[0 3 0 7] 

5 6 mffF4# ?. 0 0 2 — 30964 19. 
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cm lmmmm 

H-175MH3 7tc^1-0i75M^l O^fllciS^St^tff©! 

o 

[0 3 0 8] 

£1\ *li«5^»K:J:6^#S«S:H-3 8 SMv^tSWi"^. . 
[0 3 0 9] 

, ffl&lKi 6 a#s iMoxsicfcy^fiKsnrfey, s/y 

[0 3 10] 

m 3 8 ic*3- «fc e> U n >*£HJg l 4 g _t &c tt, ■ */ U n y V 
i|i 2 c^iS3ftTv^. i/ijnym-'j^ill 2 clcfctf3 70 G 
e©^#ft|Bj&J£ttMxJ£9 9. 9^ftoTW. 

Ml 2 ctcfcttSS 'i.©Hfi:##*6ibtt, ^jcfctfs s i ©l^^#^iti:|Bl 

2 c©T®jfi«iCfettSGe©«Stt«iL«0%i:feoTfe 
»J / >J 3 7-9Aig|,1 1 2 c ©±D5i£#lCfctf 5 G e 

3 0%.£fcoTV*5. ' 
[0 3 1 1 ] 

j/'ja^7--)AfiI|i-2 c±{ctt, 2/y aVtSIIl 4 f^usn. 

i © |@I&ft#£Jt £ H*£lc ft o T ^ S . 
[0 3 12] 



mtE#2 00 2 - 3 0 96472 
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*mm&Miz&z>¥mftMm&. ji&Lt&oiz, isi/s i Gemm®* 

Mft^WzlS^r. Ifiill 6 a#S I MO X&C J; >J j£$3*lT £ 'J , S/Un 
>^V-^AJgiIl 2 ciCfcWS 70 Ge(Z)|HI^#:«J:b^<ie^$tlT^^ 

[0 3 13] 

mfcmm*:fa±-tZ>Z\ttfT'£Z> 0 Z\<D£oiZ, iSi/SiGetl^fH; 
mmz&^T. i/Vziy>f)V~7-<y2±ffi&Ml 2 cK:£tt£ 70 Ge<D|^ftftffij& 

[0 3 14] 

mz. *mMBMiz&z¥mftmm<Dmmiimzms vzm^xmmtz> 0 ® 
3 9{t:^mmBmiz^^^mwm^0m^m^mirzLmmmm^^ o 

[03 15] 

*t\ S IMOX^(Ci:U$fe^l 6 a#ii#)&£;ftfcSO Ilf 1 0 c^| 
itSIgit'lt S3 2 (a) 75M03 3 (a) £«^T _hi&L£¥#flsS« 
O^^illHf^fee^^m^&^t-^ (03 9 (a) #M) 
[0 3 16] 

028 (b) zm\,>T±&Ltz*mfamm&T$z(Dm&i3m£mmz 

[0317] 

r^tc. 023 (c) ^M^x±^L±^mi^m^M^(Dmmi]mt.mmizh 

T v 1 2 c_tlc> =r >MHM l 4 f £xn°# 3f 

[0 3 1 8] 



5 8 
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[0 3 19] 

mi&m (*<d i ) ) 

tf04 1 §:Mv>Tii^t- e o 04 O&tf04 1 ft, #^Mtc 
[0 3 2 0] 

eill 2 cWJ/'J.3^|I14 f §:Mbfett% S IMOXSCJ;»Ji 
1 0 b t^lC^E 1 6 a ZMlto&ti ZL £ tc£fc#®[tf &5 0 
[0 3 2 1] 

ff, 04 0 (a) IC^i^lC |^^#^jt^$!l^§tlTV>J&V>3lS02/ . 
'J y 1 0 b SfflStS. . 

[0 3 2 2] 

7*ic 028 (b) m^T±&v£¥m&mfom*<Dmmijm£mMizL 

(04 0 (b) #M) o 
[0 3 2 3] 

IkK.. 02 8 (c) &^.^T-J:^Ufc^*#*«&tF*©TO*a!4:H«K:b 
T, i/'Jn>^7^')^Il 2 c±lc, i/';3>^I14f$:xt^^ 
'2/"V/WfcR1-£ (04 0 (c) #M) o 
[0 3 2 4] 

04 1 (a) IC^I^-MC £®{C> j*y&AWiK & *j, s/y-n>» 
1114 f O^ffi^^^^f^^^aA-tSc .^©IS, i"J3>igIIl 4 f 0 
»^^l^3 4 0 0 nmgSODHflCv MNK>T *> &&A-TS <fc e> JcT<5 
o >f;fr>£A&#&, ^^.(1 Mx*;i,¥-£i 80keVtU K-Xft& 
4X-10 17 cm"^t§. 0tf», -HJR>f*>^#AS*ifc1H«2.4tt, 

[0 3 2 5] 

04 1 (b) KB* & 7 if 

5 9 M2 0 0 2-3 0 9 6 4 7 2 
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X% 1 3 5 0TC> SftmvMmMbfio* Zhizi:*), MMJ *ytf&A£ftfr 
«2 4lCS i 0 2 J:*m6$yi)!l 6 a M a ^U3>y;i/7 

-?24£HJil 4 f ±ic, i/';n>^«3 2#7£j&$*i6 0 
[0.3 2 6] 

mz, 04 1 (c) tC^-ti^tC, 2/U n^^l/T^AM^Jfl 4 f ±ICJ£ 
J/ U ^ >$ffcjg 3 2 £ x >y ^ > ^Rfc*^ £ . 
[0 3 2 7] 

[0 3 2 8] 

Z(D£oiz, l Q bJtKi2/U3>!f;i/V-^AMMl 2 c&tF.S/U 

4 f fcJ&J&Ufc&T?, S IMOX&tC«fcV£t5fg*l 0b«£lCjfi» 
HI 6 a &JItf>StA^fcJ:V^ 
[0 3 2 9] 
(£J§*« (*©2)-)' 

*mmj&mK.&z¥mfo&&<»Mi&ii&<DM&m (*©2) &04 2& 

t>*04 3 Sr-MV^'Tllfl-tS. 04 2&tf04 3 J:5¥##S«© 
[0 3 3 0] 

-tf/4SMl 2 c£7£$bfc&T% S IMOXS6lCJ:'»J-£#g*l 0 b^KUft 
SHI 6 a i/'Jn^^l/V-^AM^il 2 cJtJCS/Un 

[0 3 3 1] 

£1\ 04 2 (a) lCj*T Wmfa&&fttffflffl2ftT^&^m. 4 ®<D*/ 
U3^iJ:'J^^iSl0bS:ffittS o 
[0 3 3 2] 

.fcjC, 02 8 (b) &ffiv>it±34bfe^*ft»*©«^tt^H#K:i/T/^ 

(04 2 (b) #M) o 

6 0 ffiiE#2 0 0 2 - 3 0 9 6 4 7 2 
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[0 3 3 3] 

mz. 04 2 (c) izjjktkol^ Affile, -ftf^&A&lCfcy, i/Vziyf 
K-fi8IH 2 c£/r-LT3£&S&l 0 b tfKC^^-f ;*> ^SAtS. ^ 
^J3>^1/?-^«bI1 2 c©»f.i^«^$4 OOnmiS 

x*;i^-£ 1 8 0 k e V £ U ,K-X*S:4 X 1 0 17 cm" 2 i:lS o W. 

[0 3 3 4] 

mz, 04 3 (a) izmt&oi^ T)i3yisxtmmjs*£.z^ti%m^ 
t\ i 3 5 o-c, smmoM&mzfio, ::tucj:y, mmj*ytf&A2tifr 
3.nmmi o Ixodes io 2 £.*)f%&mmmi 6 a^^^ti^o > 

y 3>^Y^-)^^i i 2 c±(c, */y nywimz otfmf&zn& 0 

[0 3 3 5] 

04 3 (b) Km?&t>K. i/y3>/f>7->)A^Ii2cJ:(:j| 
[0 3 3 6] 

mz, 02 8 (c) &M^T±iibfe^^fi(Z)^^i:^cbT, is 
iJn>/f;i/?-^A^il 2 cjifc, i/'ja^ H H B Il 4 f 5:xW^>>t;i/ 

[0 3 3 7] 

[0 3 3 8] 

fc^t% S IMOXStK:J:yi»*Rl P b tfnc$fii^|& 1 6 aSIftii*, 3© 
i/'J 3>y;i/Vr.^7A^Ml 2 c±JC2/y3>|g*Jil 4 f £^LT% 

[0 3 3 9] 

6 1 ffiE#2 00 2-3 0 9 64 7 2 



#2002-192 1 33 



o 

[0 3 4 0] 
[0 3 4 1] 

*%Mfem\z&&¥mfammt. isi/s i Gem^^fts^&^r 
, mmmx 6 *#s iMox^ia^iiii o bica^*tirfe*; v s/y 

fcfcfcfc* I) zi >M||Jg 1 4 e£fctf£ 28 S 
[0 3 4 2] 

r^ctc. 0.4 4 ic^-tct9ic. i/'jn>isili 4 g(c&, ->u z3>>y;w^^ 

M?HJfl 2 d#^$*lTV^ 0 >>'j3>^bY-'!;^Il 2 dtCfe^S 
70 Ge©|^&ft;Mifctt> ^^9 9. 9%hfeot^6„ J/'J 3>^l/7--!; 
A^JIl 2 d{Cfc#£ 28 S i 0)m&<bMf&}£&. MA«9 9. 9%hfcot^ 

gil 2 d©Tffi3£^{CfcW-5GeO^«M^.«0%^^oTJ3y, S/U=3> 
>f;i~7-Vkffi&Ml 2 d(Z)±ffi35^(CfcW^Ge©^»M^«3 0%£&o 

[0 3 4 3] 

S/.U 3>m-">A^IIl 2 d±lc&, 4 e^^^tl 

tiv§ 0 j/ij =r>MHM l 4 e ££tt5 28 S i ©H&flsjflriJfcli, W&tf 9 9. 

[0 3 4 4] 



fBI#2 002-3 0 9 6472 
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#ft«ac£^T, mmmi 6 a#S.IMOXiglCj:y£**S*l Ob 
**lTte*J v i/'JnV^T-fAMIl 2d&C;fett5 28 S i h 70 Ge(DS^ 
<Z)^#:ffi^it?:^<^1-^i:i: : b{c> 5"J3>»IH 4 elc£tt3 28 S i 

[0 3 4 5] 

*^JS^Mlcj:tili. S/U ny>f l 2 d{cfcv*T 28 s i £ 70 
9 A^jHM 1 2 d nyjft&M 1 4 eCfl^CfettS&teW&lRLfci-Sr. 
[0 3 4 6] 

&fC, *HJgmJ»tCJ:5^*ft:||«©5i3it^ffiS04 5 ^fflVMliffltS. El 
[0 3 4 7] 

£1\ S IMOX&tCj: VffiJSgl 6 ajWS©&;fe*ifcSO IlH Ocl| 
#f SXgttit 03 2 (a) 73rM®3 3 (a) &M^T±a£b 
©$?5t^h^T*fe-5©T'MS:#iS'tS (04 5 (a) #M) = 
[0 3 4 8] 

03 0 (b) S:fl|v^t±aL/fe^ft:S*©iSji^i:ra«tcbT, $/ 
4 g±ICJ/U3>^Y-^^Il 2 d £x£$MfS/-v;W& 

[0 3 4 9] 

#ic, 030 (c) zm^T±&L£¥mfamm<DmmJi&£mmizLT. p 

U 3>^>VX^AM^iSl 2 d±K*/V,nyffi&mi 4 e ■ & x.fcf * * */ -v /l/fifc 
fif5. 

[0 3 5 0] 



ffilE# 2002-309 6 472 
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[0 3 5 1] 

mmm (f©D ) 

mz. *mmBMiz&&¥mfomfa<Dmmij&<DmBm (^©n 

[0 3 5 2] 

-^AMUJfl 2 d&tfS/D 4 e &^bfctT, S IMOX&lC 

cfcU^S^l 0 b^tC^Ml 6 a*tm&tiZ.£iZ3itei®Witf&Z>* 
[0 3 5 3] 

tf, 04 6 (a) iZjjktZolZ. m&lkft&&tffflnt$tlT^ftWMig<Dis 
V nyMmtk l J 1.0b $:fflttSo 

[0 3 5 4] 

#ctc 03 0 (b) trR^T±&Lfc¥mftg&<Dmm.j3fttmftKLT. £ 

0 b±fc, i/ij3>^bY-i?AMIl 2 d £xtf#:*$/^/l/J&:g•r 
[0 3 5 5] 

■*jc,'H3.o (c) *fflv^T±.a^l / fc^#ft^s«©3SJi^^fe^:H«^^ctT, ^ 

[0 3 5 6] 

mz. 04 7 (a) iZTjk-f&oK. -^7f->^A^(Cj; U, i/'Jn>ig 

B e BS14e^t>^>Un>y;i/V^^A|£ H ^®l 2d^lT,^lIl 0 b * 
izWtmJXyZ&AtZo 3<Z>I&, i"j3>gII14e©»?)^l^ 
4 0 0 nmiK©««i:, &|g>f tf> %&A*2> <fc 5 tC^S. >f # > iiA&tttt 
imlx^;i/^5:l80keV 4 X 1 0 17 cm" 2 i:tS 

0 0#. »3R>f*>^#AS*l-fcfi«2_4tt, BA-&mvvT^3ftTV^', 
[0 3 5 7] 

&JO, 04 7 (b) ic^i^K:; r;i/3f>^i;^^xi:&^tJ#K^tf 

6 4 M#2 0 0 2-3"0 9 64 7 2 



#2002-19 2133 

nwmfai o b^w^tcs i o 2 &*)®z>mnmi e a#7£$£*i£ 0 s/ 

'J3.^ill4 e_hlC, «>'j3>ifti.3 2 tlS, 
[0 3 5 8] 

r(Di©^iftii®II#Sa, 14 1 (c) ' Sr«v^T±3*l/fc^#S« 
(Digig^^^T^5CDT% (04 7 (c) #M) . 

[0 3 5 9] 

[0 3 6 0] 

3©J:e>ic, 3CWmmi 0 b±&c>>l> n>^r>?->)M5IIl 2 d&tfS/D 
3^S14 e&^bfe^^, S IMOX^{CJ:y^fi«l 2 btfJ(C^Hl 
6 a T'^ <fcv\, 

[0 3 6 1] 
(«M (*©2) ) 

fcC. *^^»Kli:6^*#iS«©««*ffi©»«-(-e<©2) £04 8& 
tf@4 9&mv*T§itjr#-«&o 04 8M4 9I1 #^WC 

[0 3 6 2] 

-f'ilSIIl 2 d$r^bfc^T% S IMOX?£Jcj:y^SFS*l 0 b rfijc* 
ill 6 afe-j&au 2/U3>^T-9AISa»'l 2 d±{C$/'j 3> 

feSJf 1.4 e*^-TSr.i:JCi35fcWII««*6 0 
[0 3 6 3] 

'J <fc 1 0 b &Mtt5 0 

[0 3 6 4] 

mz. M3 0 (b) &MvvT±3*Lfc^#ftS*©IS5g^j5S^ra«liK:LT, $ 
&g«l 0 b_hKi2/U 3>y;i/Tn^Ai!g^Ml 2 d £xtf#3fS/*;w&;g1-5 

o 
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[0 3 6 5] 

#Clc, 030 (c) izjxt&oiz.. ^©(C j*ymAmiz&V^ t/Vny'tf 
^<Z>I$> i/'j3>y^7->)A^.l 1 2 d tfa&S 400nmg 

ai*^-Sl'8 0keVi:U'K-XfS4X 1 0 17 cm" 2 i:tS o ®t£, 
[0 3 6 6] 

fcK, 04 9 (a) izrttkoiz, TJU3y%Atmm%x£.&istinn%$ 

0 b(D Waste S -i0 2 J:Uj»*llft»Kl 6 aj«f£34x£ 0 S' 
[0 3 6 7] 

*C, 04 9 (b) tc^-ti^JC, ^'J3>^7r.-?aili2d±i:i 
[0 3 6 8] 

04 9 (c) -tCaVt^KU e/'j3V^7-«?^Il 2 d±lC, 
[0 3 6 9] 

r e> t T#.jmmK. * & ^SKg-r -5 r ^ #t*£ -5 „■" 

[0 3 7 0] 

^©efcexe, ^a«i 0 b±Ki/v -lytfjw-y&m&mi 2d s^i 

, >>'J 3>^v^i>A^I1 2 d JhCS/'J 4 eSrf^lttiJ: 

[0 3 7 1] 

[0 3 7 2] 



mt;F#s ?. 0 0 ?. — a 0 9 r 4 7 9. 
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& 28 S i0m&faM&&*^<WL%Lft<Tb£<. 29 S iXtt 30 S i CD|«F^^ 
M$J££^<ig£LTfc<t:v\ > BP*>, 28 Si, 29 S i W 30 S ia)e)*>v^■r4^^ 

[0 3 7 3] 

70 G e © ftWtt £ ^ < |g£ b & < T £> <fc < , 72 G e , 73 G e , 74 G e X it 
76 Ge<Dm&<kmj&&Zm<mfeLT&^\ 70 Ge, 72 Ge. 73 Ge, 74 G e 
X^i 76 Ge^e)t>V^Tn*^-o(^)|P|^ffl^lfc$:«<ggS~rtl«, 

[0 3 7 4] 

99. 9%izmfetsnz>%(Dv&t£<, ffiMvmfcmmtfmbtiz 
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